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(54) CHARGE CONTROLLER 



(57) Abstract 

PURPOSE: To realize long time operation of an appliance 
while suppressing maximum power consumption thereof 
by detecting the presence and type of external power 
supply means and power consumption of the appliance 
thereby controlling the charging operation of a 
secondary battery in the appliance. 

CONSTITUTION: A current detecting section 101 detects 
current consumption of an appliance. When the detected 
current is lower than a set value, a charging section 
108 charges a secondary battery 102 with a normal 
charging current When the detected current is higher 
than the set value, the charging section 108 charges the 
secondary battery 102 with a charging current lower than 
the normal charging current On the other hand, a 
decision is made automatically whether an external power 
supply means 100 is an AC adapter or an external 
secondary battery unit thus realizing long time 
operation of a portable appliance. 
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(54) CHARGING CONTROL SYSTEM 

[Object] To detect the presence and type of an external 
power supplying means and a power consumption of an 
apparatus and control charging of a secondary battery 
inside the apparatus and thereby achieve long time 
operation of the apparatus and keep down the maximum power 
consumption of the apparatus . 

[Configuration] A current detector 101 detects a current 
consumption of the apparatus. When a detected current is 
lower than a set value, the apparatus charges a secondary 
battery 102 by a charger 108 by a usual charging current. 
When the detected current value is larger than the set 
value, it makes a charging current from the charger 108 
smaller than the usual value and charges the secondary 
battery 102. Further, it automatically distinguishes 
whether the type of an external power supplying means 100 
is an AC adaptor or an externally attached secondary 
battery unit and achieves long time operation at the time 
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of portable usage of the apparatus. 
[CLAIMS] 

[Claim 1] A charging control system in an apparatus having 
a means for supplying power from the outside and a 
secondary battery for supplying power to the equipment when 
power is not supplied from said power supplying means, 
characterized by being configured by a charger for charging 
said secondary battery and a current detector for detecting 
current consumption inside the apparatus, making the 
charging current of said secondary battery small when a 
current value of the apparatus detected at said current 
detector is larger than a previously set current value, and 
making the charging current of said secondary battery large 
when said current value is smaller than said set current 
value . 

[Claim 2] A charging control system as set forth in claim 
1, enabling connection of a plurality of power supplying 
means having previously determined different supply 
voltages and specifying a type of the connected power 
supplying means by a voltage detected at said voltage 
detector to control the charging current of said secondary 
battery. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of Utilization in Industry] Along with the 
improvement in performance of computers and other 
information apparatuses in recent years, the power 
consumption has been increasing. However, along with the 
reduction of the size of apparatuses, the voltage supplied 
to the apparatuses has changed from AC lOOv (dangerous 
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voltage) to DC safe ultra-low voltage (SELV voltage) . On 
the other hand, in order to supply power to an apparatus by 
the DC SELV voltage, generally an AC adaptor is attached to 
the outside of the apparatus as a power supplying means. 
However, when the power supply increases, the reduction of 
size of this AC adaptor becomes difficult. 

[0002] The present invention relates to an apparatus having 
the function of suppressing power ' supplied from the AC 
adaptor by detecting the power consumption of the 
apparatus, performing the usual charging when the power 
consumption of the apparatus is small, and suppressing the 
charging current of the internal secondary battery when the 
power consumption is high. 
[0003] 

[Prior Art] The prior art relates to a method of charging 
an internal secondary battery of an apparatus. Two methods 
have been used. The first is the method of constant current 
charging of the internal secondary battery with a constant ' 
current value when the capacity of the secondary battery 
inside the apparatus is reduced irrespective of the power 
consumption of the apparatus. The second is the method of 
restricting the consumption of the power supplied to the 
apparatus by utilizing the trailing characteristic of the 
output voltage of the AC adaptor when the output of the AC 
adaptor becomes over current. The part of the supplied 
power other than that used for charging the secondary 
battery inside the apparatus is determined by the operating 
state of the apparatus. The technique has been used of 
reducing the charging current of the secondary battery by 
limiting the power supplied from the AC adaptor when the 
part of the supplied power other than that used for 
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charging the secondary battery is large. 
[0004] 

[Problem to be Solved by the Invention] In the first prior 
art, irrespective of the power consumption of the 
apparatus, when the capacity of the secondary battery 
inside the apparatus is reduced, constant current charging 
of the internal secondary battery was carried out with a 
constant current value, therefore, there was the 
possibility of the charging current becoming the maximum 
when the power consumption of the apparatus is the maximum. 
As the AC adaptor, it is necessary to select one able to 
supply power larger than the maximum power consumption of 
the part other than the charging of the secondary battery 
inside the apparatus + the maximum charge power of the 
secondary battery inside the apparatus. Accordingly, 
reduction of size of the AC adaptor is difficult. 
[0005] Further, in the second prior art, the AC adaptor is 
used in an over current mode, therefore there is the 
problem that thermal stress is applied to the AC adaptor,, 
so the life of the AC adaptor is lowered. Further, in order 
to portably use an apparatus without an AC adaptor, the 
time during which the apparatus can be used by the capacity 
of the internal secondary battery is limited. Therefore, an 
externally attached secondary battery unit is connected to 
the apparatus to achieve portable long time operation. 
However, in a method of use where an AC adaptor is used in 
the over current mode as described above, identification of 
whether the power supplying means connected to the 
apparatus is an AC adaptor or an externally attached 
secondary battery unit by only the supplied voltage is 
difficult. For this reason, two types of inlets of an inlet 
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for the AC adaptor and an inlet for the secondary battery 
unit or a terminal for identifying the power supplying 
means connected to the apparatus are necessary. 
[0006] 

[Means for Solving the Problem] To attain the above object, 
a charging control system of the present invention is 
configured by a means for supplying power from the outside, 
an internal secondary battery, a charger for charging the 
internal secondary battery, and a current detector for 
detecting a current consumption inside the apparatus and 
controls the charging of the secondary battery using the 
current value detected by the current detector. Further, 
provision is made of a voltage detector for detecting the 
voltage supplied by the power feeder, and the charging of 
the secondary battery is controlled by using the voltage 
detected by the voltage detector. 
[0007] 

[Mode of Operation] This configuration detects the power 
consumption of the apparatus by the current detector built 
into the apparatus. When the current is large in response 
to the detected current, the charging current of the 
secondary battery inside the apparatus is made small, while 
when the current is small, the charging current of the 
secondary battery inside the apparatus is made large. 
Therefore, the power supplied from the external AC adaptor 
can be suppressed. Simultaneously, the AC adaptor is not 
used while lowering the output in the over current mode, 
therefore the AC adaptor becomes resistant to thermal 
stress . 

[0008] Further, in an apparatus to which an externally 
attached secondary battery unit can be connected to the 
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outside in addition to an AC adaptor, when the apparatus 
detects the voltage supplied from the outside of the 
apparatus and detects by the voltage that the AC adaptor is 
connected, it controls the charging current of the internal 
secondary battery according to the current consumption of 
the apparatus. When detecting that an externally attached 
secondary battery unit is connected, it does not charge the 
internal secondary battery. Due to this, when an externally 
attached secondary battery unit is connected, the loss of 
the charging current of the secondary battery inside the 
apparatus is eliminated, so portable operation of the 
apparatus for a longer time is enabled. 
[0009] 

[Embodiment] (Embodiment 1) Below, a first embodiment of 
the present invention will be explained with reference to 
the drawings. FIG. 1 is a block diagram of a first 
embodiment of the present invention, FIG. 2 to FIG. 6 are 
detailed block diagrams, and FIG. 7 is a diagram showing a 
charging current sequence. Note that, in the present 
embodiment, an explanation will be given of the case of an 
apparatus in which the power supplying means is an AC 
adaptor, a supply voltage V0 of the AC adaptor is higher 
than a nominal voltage of the secondary battery 10, and the 
constant current charging system of the temperature 
detection system is used for charging the secondary 
battery. 

[0010] In FIG. 1, 100 is an AC adaptor and supplies power 
to the apparatus. 101 is a current detector for detecting 
the value of current supplied to the apparatus from the AC 
adaptor 100. 102 is a secondary battery for supplying power 
to the apparatus when power is not supplied from the AC 
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adaptor 100. 103 is a charging current controller for 
controlling the charging current of the secondary battery 
102 to the constant current charging circuit 105 in 
response to the current value detected at the current 
detector 101. 104 is a charge ON/OFF controller for 
controlling the ON/OFF state of charging of the secondary 
battery 102 to the constant current charging circuit 105 in 
response to the temperature detected at the secondary 
battery temperature detector 109 for detecting the 
temperature of the secondary battery 102 inside the 
apparatus by using a temperature sensor etc. and the 
voltage of the secondary battery 102. 106 is a charging 
current detector for detecting the charging current and 
achieves stabilization by feedback to the constant current 
charging circuit 105. 107 is a charging current feeder for 
supplying power to the constant current charging circuit 
105 for charging the secondary battery 102. Note that, as 
the power required for the apparatus, the power supplied 
from the AC adaptor 100 or the secondary battery 102 is 
converted to a voltage required for the apparatus at a DC- 
DC converter in the apparatus power feeder 110 and 
supplied. In above parts, the charger 108 is configured by 
the charging current controller 103, the charging ON/OFF 
controller 104, the constant current charging circuit 105, 
the charging current detector 106, and the charging current 
feeder 107. 

[0011] Next, blocks will be explained in detail. The 
operation of the current detector 2 will be explained by 
using FIG. 2. 1 is a connector for connecting the AC 
adaptor for supplying power from the outside of the 
apparatus, and V0 is a voltage supplied from the AC adaptor 



- 138 - 



to the apparatus. The current detector 2 described in FIG. 
2 is configured by a differential amplifier circuit using 
an operational amplifier, detects the current supplied from 
the AC adaptor as the voltage across a current detection 
resistor, amplifies the difference of voltage across the 
two ends with a constant multiple, and issues an output 
Isens. When the AC adaptor is connected to the apparatus in 
this way and power is supplied from the outside of the 
apparatus, the value of current value supplied from the AC 
adaptor is converted to the voltage value Isens at the 
current detector 2. 

[0012] Next, the operation of the charging current 
controller 3 will be explained by using FIG. 3 and FIG- 7. 
The charging current controller 3 is configured by two non- 
inverted voltage amplifiers 4 and an R-S flip-flop 5. This 
is a controller receiving the voltage value Isens described 
in FIG . 2 and issuing an Icharge output which becomes a low 
level when charging is carried out with the usual constant 
current and becomes a high level when the current value is 
suppressed more than the usual value and the charging is 
carried out with a constant current. An amplification rate 
of the non-inverted voltage amplifier 4 is set larger in a 
non-inverted voltage amplifier 4-2 than a non-inverted 
voltage amplifier 4-1. Since the current detected at the 
current detector 2 is small, when the voltage value Isens 
is small and the output levels of the non-inverted voltage 
amplifier 4-1 and the non-inverted voltage amplifier 4-2 
are at the low level (FIG. 7: State A), the output Icharge 
of the R-S flip-flop 5 becomes the low level. 
[0013] Next, when the voltage value Isens becomes larger, 
the output level of the non-inverted voltage amplifier 4-1 
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is maintained low and the output level of the non-inverted 
voltage amplifier 4-2 changes to high (FIG. 7: State B-l) , 
the output Icharge of the R-S flip-flop 5 is held at the 
low level as it is. Further, when the current value 
detected at the current detector 2 becomes large and the 
current supplied from the AC adaptor approaches the over 
current mode area of the AC adaptor, the voltage value 
Isense becomes further larger, the output level of the non- 
inverted voltage amplifier 4-1 changes from the low level 
to high level, and the output level of the non-inverted 
voltage amplifier 4-2 remains at the high level (FIG. 7: 
State C) . At this time, the output Icharge of the R-S flip- 
flop 5 changes to the high level. Thereafter, even when the 
current value detected at the current detector 2 becomes 
small, the output level of the non-inverted voltage 
amplifier 4-1 changes to the low level, and the output of 
the non-inverted voltage amplifier 4-2 remains at the high 
level (FIG. 7: C-2) , the output Icharge of the R-S flip- 
flop 5 remains at the high level. 

[0014] Further, when the current value detected at the 
current detector 2 becomes small and the output level of 
the non-inverted voltage amplifier 4-2 changes to the low 
level (FIG. 7: State A), the output Icharge of the R-S 
flip-flop 5 changes to the low level. Note that, here, the 
state is stored by using the R-S flip-flop 5 so that the 
charging control exhibits a sequence described in FIG. 7 in 
order to prevent the output Icharge from causing ringing at 
the time of a threshold level at which the output level of 
the non-inverted voltage amplifier 4-1 or the non-inverted 
voltage amplifier 4-2 changes from low to high or from high 
to low. 
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[0015] As described above, the charging current controller 
3 outputs the signal Icharge for controlling the constant 
current charging circuit in a format matching with the 
sequence described FIG. 7 by the voltage value Isens output 
from the current detector 2 . 

[0016] Next, the operation of the constant current charging 
circuit 7 will be explained by using FIG. 4. When the 
secondary battery 10 inside the apparatus is charged, the 
charging current of the secondary battery 10 is detected by 
the charging current detector 6 as the voltage between CC1 
and CC2, while when the charging current of the secondary 
battery 10 is smaller than a prescribed value, a transistor 
switch 9 is made conductive, and a charge voltage Vcharge 
is applied. Contrary to this, when the charging current is 
larger than the prescribed value, the transistor switch 9 
is made non-conductive and the charge voltage Vcharge is 
not applied. By this process, the charging current is 
stabilized at a constant value. In this way, by applying 
feedback to the constant current charging circuit 7, the 
secondary battery 10 inside the apparatus is charged with 
the prescribed current value. Here, by switching the 
resistance value of the charging current detector 6 
described in FIG. 4, that is, a current detection 
sensitivity, according to the level of the signal Icharge, 
a change of the charging current is achieved. 
[0017] Next, the operation of the charging ON/OFF 
controller 12 and the charging current feeder 13 will be 
explained by using FIG. 4, FIG. 5, and FIG. 6. The 
secondary battery temperature detector 11 uses a 
temperature sensor. In the present embodiment, it is 
configured by a thermistor having a resistance values 
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across it abruptly rising when the temperature exceeds the 
previously set temperature. By using a terminal voltage Bat 
of the secondary battery 10, a temperature signal Hsens 
detected at the secondary battery temperature detector, and 
the voltage supplied from the AC adaptor, the output signal 
ST of the charging ON/OFF controller becomes high, the 
output Vcharge of the charging current feeder 13 is output, 
and the secondary battery 10 is charged when the three 
conditions that the AC adaptor is connected (VI is 
applied) , the two ends of the secondary battery temperature 
detector 11 are conductive (signal Hsens is low) , and the 
secondary battery 10 does not become the previously set 
voltage or more are satisfied, 

[0018] By detecting the power consumption of the apparatus 
at the current detector 2 in this way and switching the 
current detection sensitivity of the charging current 
detector 6 in accordance with the detected value, switching 
the value of the charging current of the secondary battery 
10 and suppressing the maximum power consumption of the 
apparatus are achieved. 

[0019] FIG. 8 is a diagram for explaining an apparatus 
power feeder 14 for supplying the voltage used in the 
apparatus . 

[0020] (Embodiment 2) FIG. 9 shows a second embodiment in 
the present invention. The explanation will be given by 
defining a voltage supplied to the apparatus when the AC 
adaptor is connected to the apparatus as Va and the voltage 
supplied to the apparatus when an externally secondary 
battery unit is connected to the apparatus as Vb (Va * Vb) . 
Here, this embodiment is achieved by adding the external 
voltage detector 15 to a latter stage of the connector 1 of 



the embodiment of claim 1. The external voltage detector 15 
is configured by a Zener diode 16 as the Zener voltage Vz, 
resistors 17 and 18, and a transistor switch 19. The Zener 
diode 16 and the resistors 17 and 18 are selected so that 
the transistor switch 19 becomes ON when the voltage VO 
supplied from the outside to the apparatus is Va, and the 
transistor switch becomes OFF when the voltage VO is Vb. At 
this time, when the AC adaptor is connected to the 
apparatus, the voltage VI is output and the secondary 
battery 10 can be charged. On the other hand, when the 
externally attached secondary battery unit is connected to 
the apparatus, the voltage VI is not output, therefore the 
secondary battery 10 is not charged. Accordingly, when an 
externally attached battery unit is connected, a power loss 
when the secondary battery 10 inside the apparatus is 
charged by the power supplied from the externally attached 
secondary battery unit does not occur, therefore the 
apparatus can be used for a longer time. 
[0021] 

[Effect of the Invention] As described above, according to 
the present invention, in the invention of claim 1, the 
maximum power of the apparatus can be suppressed by 
controlling the charging of the inside of the apparatus 
matching with the power consumption of the apparatus. 
Accordingly, the maximum supply power of the AC adaptor 
used as the power feeder from the outside can be suppressed 
and a reduction of size of the AC adaptor can be achieved. 

[0022] In the invention of claim 2, in an apparatus to 
which an externally attached secondary battery unit can be 
connected to the outside other than an AC adaptor, it can 
be automatically judged which is connected. By controlling 
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the charging of the secondary battery inside the apparatus 
by the judgment, the secondary battery inside the apparatus 
is not charged when the externally attached secondary 
battery unit is connected, therefore operation of the 
apparatus for a longer time is enabled. Further, connectors 
of the AC adaptor and the externally attached battery unit 
can be used in common, therefore the number of parts and 
mounting space can be reduced . 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG- 1] A block diagram of a first embodiment of the 
present invention. 

[FIG. 2] A circuit diagram of a current detector in the 
first embodiment. 

[FIG. 3] A circuit diagram of a charging current controller 
in the first embodiment. 

[FIG. 4] A circuit diagram of a constant current charging 
circuit in the first embodiment. 

[FIG. 5] A circuit diagram of a charging ON/OFF controller 
in the first embodiment. 

[FIG. 6] A circuit diagram of a charging current feeder in 
the first embodiment . 

[FIG. 7] A diagram for explaining an example of a seguence 
of a charging current in the first embodiment of the 
present invention . 

[FIG. 8] A circuit diagram of a apparatus power feeder in 
the first embodiment of the present invention. 
[FIG. 9] A circuit diagram of a current detector in a 
second embodiment of the present invention. 
[Description of Notations] 

100 Power supplying means 

101 Current detector 
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[FIG. 3] 
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[FIG- 7] 
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